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APPENDIX A – ADDITIONAL SOIL ARSENIC SAMPLING 

Additional soil sampling activities were conducted in May and June 2006 
to support remedial alternative evaluations for the Hookston Station 
Feasibility Study (FS).  This appendix describes the field activities and 
presents the results of the soil sampling activities.    

SCOPE OF WORK 

In May and June 2006, 17 soil samples for arsenic analysis were collected 
in the immediate vicinities of previous sampling locations B-69, B-84, and 
S-09.  Surface soil samples previously collected at B-69 and B-84 reported 
arsenic concentrations of 211 and 75.8 milligrams per kilogram (mg/kg), 
respectively.  Arsenic was not detected in surface soil at S-09 above a 
laboratory reporting level of 500 mg/kg.  The purpose of the sampling 
activities was to confirm the absence or presence of elevated soil arsenic 
concentrations in each of these areas.

On 31 May 2006, soil samples were collected from eight soil borings,
B-69A to B-69D and B-84A to B-84D.  Borings B-69A and B-84A were 
advanced in the same locations as borings B-69 and B-84.  Borings B-69B to 
B-69D were advanced within 10 feet of B-69A and borings B-84B to B-84D 
were located in a similar fashion around B-84A.  On 7 June 2006, one soil 
sample was collected from boring S-09A, located in the same location as
S-09.  Sample locations are shown on Figure 2-6 of the FS.  

Soil samples were collected in 6-inch brass liners with a manual slide 
hammer.  Samples from B-69A/B/C/D and B-84A/B/C/D were collected 
from 0.5 and 2.0 feet below ground surface.  Boring logs prepared for 
these locations are included in Attachment A.  One soil sample was 
collected from S-09A at 0.5 feet below ground surface.  Soil samples were 
submitted to Severn Trent Laboratories in Sacramento, California, for 
arsenic analysis by United States Environmental Protection Agency 
Method 6020. 

ARSENIC SOIL SAMPLE RESULTS 

Arsenic was detected in each of the soil samples collected in May and June 
2006, as described below: 
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B-69 Area: surface soil samples reported arsenic concentrations from 
0.56 to 23.4 mg/kg.  Subsurface soil samples reported arsenic 
concentrations between 9.7 and 252 mg/kg.

B-84 Area: arsenic was detected at concentrations up to 16.6 mg/kg in 
surface soils and 17.3 mg/kg in subsurface soils. 

S-09 Area: arsenic was detected in surface soil at a concentration of 
4.2 mg/kg.

Figure A-1 and Table A-1 present the results, along with historical soil 
arsenic results.  The laboratory analytical report is included in 
Attachment B.  ERM conducted a data quality review of the soil results.
As noted in that review, which is also included in Attachment B, no data 
required qualification or rejection.

The soil results were compared with the shallow soil Environmental 
Screening Level (ESL) for commercial/industrial land use (Regional Water 
Quality Control Board [RWQCB] 2005). As stated in the ESL document 
(RWQCB 2005), background arsenic concentrations in Bay Area soils often 
exceed health-based direct-contact goals for arsenic; therefore, the soil ESL 
of 5.5 mg/kg arsenic is based on an assumed background concentration of 
5.5 mg/kg arsenic.  Table A-2 provides a range of background metals 
values derived from nine publicly available studies performed on Bay 
Area sites, representing over 850 background soil samples.  From these 
studies, a range of typical background values was generated, including an 
arsenic background range of 1.2 to 31 mg/kg.  These values are 
considered representative of background conditions in East Bay soils and 
will be used as risk management thresholds for the FS rather than the 
arsenic soil ESL.

Based on the Bay Area soil background ranges, three of the four 
subsurface soil samples collected near B-69 contain soil arsenic 
concentrations above background levels. 

REFERENCES

Regional Water Quality Control Board.  2005. Screening for Environmental 
Concerns at Sites with Contaminated Soil and Groundwater, Volume 1: 
Summary Tier 1 Lookup Tables.  Interim Final February 2005. 
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Table A-1

Arsenic Detected in Soil Samples

Hookston Station

Pleasant Hill, California

5.5

1.2-31

S-01 10/27/1989 0.5 MTA 10

S-02 10/27/1989 0.5 MTA 4.8

S-04 10/27/1989 0.5 MTA 3.2

S-05 10/27/1989 0.5 MTA 5

S-06 10/27/1989 0.5 MTA 3.4

S-07 10/27/1989 0.5 MTA 2.6

S-08 10/27/1989 0.5 MTA 3.4

S-09 10/27/1989 0.5 MTA < 500 u

S-09A 6/7/2006 0.5 STLSAC 4.2

B-59 9/16/2003 0.5 STLSEA 3.8

B-65 10/1/2003 0.5 STLSEA 5.11

B-69 9/17/2003 0.5 STLSEA 211

B-69A 5/11/2006 0.5 STLSAC 0.94

B-69A 5/11/2006 2.0 STLSAC 252

B-69B 5/11/2006 0.5 STLSAC 23.4

B-69B 5/11/2006 2.0 STLSAC 37.2

B-69C 5/11/2006 0.5 STLSAC 0.56

B-69C 5/11/2006 2.0 STLSAC 171

B-69D 5/11/2006 0.5 STLSAC 5.4

B-69D 5/11/2006 2.0 STLSAC 9.7

B-70 9/17/2003 0.5 STLSEA 2.78

B-73 9/29/2003 0.5 STLSEA 1.09

B-75 9/22/2003 0.5 STLSEA 4.14

B-83 9/17/2003 0.5 STLSEA 9.57

B-84 9/23/2003 0.5 STLSEA 75.8

B-84A 5/11/2006 0.5 STLSAC 2.7

B-84A 5/11/2006 2.0 STLSAC 5.5

B-84B 5/11/2006 0.5 STLSAC 16.6

B-84B 5/11/2006 2.0 STLSAC 8.5

B-84C 5/11/2006 0.5 STLSAC 12.3

B-84C 5/11/2006 2.0 STLSAC 17.3

B-84D 5/11/2006 0.5 STLSAC 9.7

B-84D 5/11/2006 2.0 STLSAC 15.3

B-94 9/29/2003 0.5 STLSEA 6.13

B-95 9/29/2003 0.5 STLSEA 5.57

MW-13A 9/30/2003 0.5 STLSEA 4.5

Notes:

ESL = Environmental Screening Level

mg/kg = milligrams per kilogram

RWQCB = Regional Water Quality Control Board

< = Not Detected
1 = Refer to Table A-2 for additional information.

Laboratories:

MTA = MED-TOX Associates, Inc.

STLSEA = Severn Trent Laboratories, Seattle

STLSAC = Severn Trent Laboratories, Sacramento

u = Compound was analyzed for but not detected.  Analyte result was below 

        the Reporting Type Limit.

Sample Location Date

Sample Depth

(feet)

Analytical

Laboratory

Arsenic

(mg/kg)

RWQCB Commercial/Industrial ( 9.8 feet) ESL

CA Background 1
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Table A-2

Comparison of Background Concentrations of Metals in Bay Area Soils

Hookston Station

Pleasant Hill, California

Study
Number of

Samples
Formation Calculation Antimony Arsenic Barium

Bery-

llium
Cadmium Chromium Cobalt Copper Lead Mercury 

Molyb-

denum
Nickel Selenium Silver Thallium

Vana-

dium
Zinc

498 -- 95% UCL 5.5 19.1 323.6 1.0 2.7 99.6 22.2 69.4 16.1 0.4 7.4 119.8 5.6 1.8 27.1 74.3 106.1

97 Colluvium & Fill 95% UCL 5.9 14 358.8 0.9 1.5 91.4 22 59.6 14.5 0.3 3.2 120.2 5.6 1.7 42.5 78.2 91.5

97 Great Valley Group 95% UCL 6.3 31 248.5 1.0 3.2 59 25.5 99.7 21.5 0.6 3.8 69.7 4.8 2.2 8.7 69.3 135.9

101 Moraga Formation 95% UCL 6.1 9.3 154.1 0.8 2.6 142.2 23.1 54.1 8.9 0.3 3.8 100.4 4.7 2.0 38.9 90.1 84.7

184 Orinda Formation 95% UCL 5.2 17.8 411.2 1.1 3.3 95.2 20.6 66.9 14.8 0.3 11.4 144.3 7.0 1.9 19.8 69.3 98.3

13 San Pablo Group 95% UCL 7.1 15.7 280 0.8 2.9 78.6 22 40.9 10.3 0.4 3.7 125.9 4.9 1.5 10.9 36.2 97.7

Fill Geometric mean 1.98 4.32 40.6 0.29 0.43 16.32 6.45 5.44 4.79 0.07 0.76 42.85 1.36 0.35 -- 22.19 32.90

Fill Geometric std. dev. 1.74 1.83 1.62 1.47 2.05 9.38 1.71 6.62 2.93 1.76 1.98 1.50 2.93 1.57 -- 1.54 1.54

Arithmetic mean -- 2.86 -- 0.88 -- 51.28 -- 35.63 11.43 -- -- 73.53 -- -- -- -- 65.27

Std. dev. -- 2.61 -- 0.55 -- 20.77 -- 11.85 4.66 -- -- 27.15 -- -- -- -- 17.55

-- -- 8.3 -- -- 1.0 10.0 -- 22 32.4 0.14 -- 16 -- -- -- -- 65

23 -- < 4.1 -- -- < 0.9 16.4 -- 7.2 61 < 0.11 -- 18 -- -- -- -- 67.2

D&M, 1989a 4 Upgradient Arithmetic mean -- 5.15 115 -- -- 42.5 10 17.5 13.3 0.5 -- 42.5 -- -- -- 35 37.5

D&M, 1989b 26 Upgradient Arithmetic mean -- 1.9 127.3 -- -- 44.6 11.5 17.7 < 10 0.2 -- 45.4 -- -- -- 36.2 41.9

SECD, 1992 5 Clay / Loam Arithmetic mean 2.5 8.48 228 0.5 0.83 72.6 9.53 37 65 0.14 1.74 43 < 0.25 < 0.25 < 0.25 46.9 281.6

PRC, 1996 20 Fill 95% UCL 1.5 8.4 145 0.72 0.27 95 16 72 59 0.6 0.33 96 -- 0.2 -- 70 152

Arithmetic mean -- 1.2 125 0.35 -- 33.4 8.8 22.7 7.4 -- -- 22.5 -- -- -- 27.8 39.9

Std. dev. -- 1.8 145 0.17 -- 6.5 3.1 16.7 2.1 -- -- 15.7 -- -- -- 6.3 16.4

1.5 - 7.1 1.2 - 31 41 - 411 0.29 - 1.1 0.27 - 3.3 10 - 142 6.5 - 25.5 5.4 - 100 4.8 - 65 0.07 - 0.6 0.33 - 11.4 16 - 144 <0.25 - 7 0.2 - 2.2 <0.25 - 42.5 22 - 90 33 - 282

References:

Author Unknown. Results of Chemical Testing on Background Soil Samples, Area 2 Investigation Completion Report, Roberts Landing Development Site, San Leandro, California.  1994

BMWC = Burns and McDonnell Waste Consultants, Inc. San Francisco International Airport Background Metals Concentrations in Soil.   December 1994.

D&M = Dames and Moore, Inc. Report - Phase II Remedial Investigation, 1455 Factor Avenue Site, San Leandro, California.  3 August 1989.

D&M = Dames and Moore, Inc. Report - Phase II Remedial Investigation, 750 139th Avenue Site, San Leandro, California.  13 October 1989.

LBNL = Lawrence Berkeley National Laboratory, University of California, Environmental Restoration Program. Protocol for Determining Background Concentrations of Metals in Soil at Lawrence Berkeley National Laboratory.   August 1995.

MLH = McLaren-Hart. Remedial Investigation Report - Hercules Properties, Inc., Hercules, California.   15 March 1991. 

PRC = PRC Environmental Management. Final Remedial Investigation Report - Fleet and Industrial Supply Center Oakland, Alameda Facility / Alameda Annex Site, Alameda California. January 1996.

Scott = Scott, Christina Marie. Background Metals Concentrations in Northern Santa Clara County, California.  Master's Thesis, University of San Francisco. December 1991.

SECD = SEC Donahue Environment and Infrastructure. Sitewide Remedial Investigation, Pacific States Steel Corporation, Union City, California.   3 December 1992.

UCL = Upper confidence level

LBNL, 1995

BMWC, 1994 < 150

~150Scott, 1991

Arithmetic mean

Alluvium

MLH, 1991
Off-Site Background

(2 Rounds) 

Background Concentration Ranges

Background Soil
Author

Unknown
10
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Soil Boring Logs 



















Attachment B 
Laboratory Analytical Reports 
and Data Quality Review 



Memorandum Environmental
Resources
Management

1777 Botelho Drive 
Suite 260 
Walnut Creek, CA  94596 
(925) 946-0455 
(925) 946-9968 (fax) 

To: Kimberly Lake 

From: Jackie Luta 

Date: 20 June 2006 

Subject: Data Review of UPRR Hookston Station Samples 
Collected 11 May 2006 

Project Number: 0020557.10

Data Package: STL-Sacramento Data Packages G6E130187 and 
G6F090417

The quality of the data was assessed and any necessary qualifiers were 
applied following the USEPA Contract Laboratory Program National 
Functional Guidelines for Inorganic Data Review, July 2002. 

HOLDING TIME AND PRESERVATION EVALUATION 

The samples were prepared and analyzed within the method prescribed 
time period from the date of collection.  The sample shipment was 
received at the laboratory at 8 degrees Celsius (°C), out of the 
recommended temperature requirement of from 2 to 6 °C.  However, the 
samples were not analyzed for organic constituents and the temperature 
exceedance is not determined to be significant.  None of the data were 
qualified based on holding time or temperature preservation exceedances. 

BLANK EVALUATION 

The method blank sample results were nondetected for the target analyte.
No data required qualification based on method blank results. 

BLANK SPIKE EVALUATION 

The laboratory control sample percent recoveries were within the 
laboratory’s limits of acceptance.  The laboratory control sample 
recoveries indicate acceptable laboratory accuracy and precision.
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MATRIX SPIKE EVALUATION 

The matrix spike/matrix spike duplicate recoveries were within the 
laboratory’s limits of acceptance.  The matrix spike/matrix spike duplicate 
recoveries indicate acceptable laboratory accuracy and precision and 
minimal matrix interference. 

OVERALL ASSESSMENT 

No data required qualification or rejection.  All of the data can be used for 
decision-making purposes.  The quality of the data generated during this 
investigation is acceptable for the preparation of technically defensible 
documents.
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APPENDIX B – SOIL VAPOR SAMPLING 

Additional soil vapor sampling activities were conducted in June 2006 to 
support remedial alternative evaluations for the Feasibility Study.  This 
appendix describes the field activities and presents the results of the soil 
vapor sampling activities.   

SCOPE OF WORK 

Active soil vapor sampling was completed at three locations (ASV-13 to  
ASV-15) on 1 June 2006.  One ambient air sample was also collected 
during this time.  The active soil vapor sampling points were located 
within the downgradient portion of the Colony Park residential 
neighborhood, generally beyond the high concentration trichloroethylene 
(TCE) impacts (>500 micrograms per liter TCE in groundwater) but along 
the plume axis.  Based on previous data, a good correlation between soil 
vapor concentrations and indoor air impacts has generally been observed.
This study was conducted to refine our understanding of the potential 
downgradient area of indoor air impacts.  These data will supplement the 
previous soil vapor sampling data and indoor air data collected in the 
neighborhood.  Sampling locations of ASV-13 through ASV-15, as well as 
previous sampling locations (ASV-1 through ASV-14) and the 
10 permanent soil vapor probes (SVP-1 through SVP-10) are shown on 
Figure B-1.

The active soil vapor samples were collected with the use of a direct-push 
sampling rig equipped with 1-inch diameter steel vapor probes with 
1/8-inch flexible nylon tubing.  At each location, the vapor probe was 
advanced to 5 feet below ground surface and then slightly withdrawn to 
open the sampling tip and expose the vapor sampling port.  To minimize 
ambient air leakage within the sampling system, bentonite seals were 
placed at the ground surface along the outside of the sampling rods, and 
at the top of the sampling rods where the sample tubing is located.  Soil 
vapor was then withdrawn from the tubing using a graduated syringe.
Prior to soil vapor sample collection at each location, a vacuum check was 
performed, the syringe was leak-checked, and the tubing was purged to 
fill it with soil vapor.  Samples were collected into a 6-liter Summa 
canister using a 200 milliliter per minute flow controller.  During 
sampling, leak tests were performed using isopropyl alcohol (2-propanol). 
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The soil vapor and ambient air samples were analyzed for volatile organic 
compounds (VOCs) by Method TO-15 at Air Toxics, Ltd., in Sacramento, 
California.

Soil vapor sampling activities were conducted in accordance with the 
15 December 2005 (revised 7 February 2005) Interim Final Guidance for the 
Evaluation and Mitigation of Subsurface Vapor Intrusion to Indoor Air and the
Advisory – Active Soil Gas Investigations (28 January 2003) documents 
developed by the Department of Toxic Substances Control and the 
California Environmental Protection Agency.   

SOIL VAPOR SAMPLE RESULTS 

Chlorinated VOCs, including TCE and associated degradation 
compounds, were not detected in the soil vapor samples.  However, low 
levels of 20 different VOCs that do not originate from the Hookston 
Station Parcel were detected in one or more of the soil vapor samples.
These VOCs are mostly petroleum-related compounds, and include 
benzene, toluene, ethylbenzene, xylenes, and 1,2,4-trimethylbenzene.  The 
sample results are summarized on Table B-1, and the laboratory analytical 
report is included as Attachment A to this appendix.  ERM conducted a 
data quality review of the soil vapor results.  As noted in that review, 
which is also included in Attachment A, no data required qualification or 
rejection.

The results were compared with the soil vapor Environmental Screening 
Levels (ESLs)(Regional Water Quality Control Board 2005) and the 
California Human Health Screening Levels (CHHSLs)(California 
Environmental Protection Agency 2005) for residential land use scenarios.
VOCs detected during the June 2006 soil vapor sampling activities did not 
exceed the ESLs or CHHSLs. 

REFERENCES

California Environmental Protection Agency.  2005.  Use of California 
Human Health Screening Levels in Evaluation of Contaminated Properties.
January 2005. 

Regional Water Quality Control Board.  2005. Screening for Environmental 
Concerns at Sites with Contaminated Soil and Groundwater, Volume 1: 
Summary Tier 1 Lookup Tables.  Interim Final February 2005. 
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Table B-1

June 2006 Active Soil Gas Sampling Results

Hookston Station

Pleasant Hill, California

Depth PCE TCE cis-1,2-DCE trans-1,2-DCE 1,1-DCE 1,3-butadiene Hexane Cyclohexane Heptane CDS Acetone Benzene 2-Butanone Ethyl Benzene

Location Date (feet) Laboratory Analytical Method (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3)

Residential Land Use Samples RWQCB Residential ESL 410 1,200 7,300 15,000 42,000 - - - - - 73,000 84 2,400 2,200

California Residential CHHSL 180 528 15,900 31,900 - - -  -  - - - 36.2 - -

ASV-13 6/1/2006 5 ATL TO-15 <5.4 <4.2 <3.1 <3.1 <3.1 <1.7 <2.8 <2.7 <3.2 <2.5 <7.5 <2.5 <2.3 <3.4

ASV-13 Dup 6/1/2006 5 ATL TO-15 <5.4 <4.2 <3.1 <3.1 <3.1 <1.7 <2.8 <2.7 <3.2 <2.5 <7.5 <2.5 <2.3 <3.4

ASV-14 6/1/2006 5 ATL TO-15 <5.6 <4.4 <3.2 <3.2 <3.2 15 26 3.0 6.2 3.0 120 7.2 29 9.7

ASV-15 6/1/2006 5 ATL TO-15 <5.7 <4.5 <3.3 <3.3 <3.3 6.2 28 <2.9 <3.4 <2.6 34 <2.7 4.2 13

Ambient Air Samples

Ambient Air  6/1/2006 ambient air ATL TO-15 <5.9 <4.7 <3.5 <3.5 <3.5 <1.9 <3.1 <3.0 <3.6 <2.7 <8.3 <2.8 <2.6 <3.8

Notes:

ATL = Air Toxics, Ltd. 

CalEPA = California Environmental Protection Agency

CDS = carbon disulfide

CHHSL = CalEPA Human Health Screening Level for soil vapor (CalEPA 2005)

DCE = Dichloroethene

Dup = duplicate sample

ESL = Environmental Screening Level for soil vapor (RWQCB 2005)

PCE = Tetrachloroethene

RWQCB = Regional Water Quality Control Board

TCE = Trichloroethene

TMB = Trimethylbenzene

µg/m3 = micrograms per cubic meter

2-Propanol was used for detecting leaks within the sampling system.

U = Qualified as non-detect.  Common laboratory contaminants at concentrations 

less than 10 times the practical quanititation limit.
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Depth

Location Date (feet) Laboratory Analytical Method

Residential Land Use Samples RWQCB Residential ESL

California Residential CHHSL

ASV-13 6/1/2006 5 ATL TO-15

ASV-13 Dup 6/1/2006 5 ATL TO-15

ASV-14 6/1/2006 5 ATL TO-15

ASV-15 6/1/2006 5 ATL TO-15

Ambient Air Samples

Ambient Air  6/1/2006 ambient air ATL TO-15

Notes:

ATL = Air Toxics, Ltd. 

CalEPA = California Environmental Protection Agency

CDS = carbon disulfide

CHHSL = CalEPA Human Health Screening Level for soil vapor (CalEPA 2005)

DCE = Dichloroethene

Dup = duplicate sample

ESL = Environmental Screening Level for soil vapor (RWQCB 2005)

PCE = Tetrachloroethene

RWQCB = Regional Water Quality Control Board

TCE = Trichloroethene

TMB = Trimethylbenzene

µg/m3 = micrograms per cubic meter

2-Propanol was used for detecting leaks within the sampling system.

U = Qualified as non-detect.  Common laboratory contaminants at concentrations 

less than 10 times the practical quanititation limit.

Table B-1

June 2006 Active Soil Gas Sampling Results

Hookston Station

Pleasant Hill, California

4-ethyltoluene Toluene m-&p-Xylenes o-Xylene Ethanol 2-Propanol Tetrahydrofuran 4-methyl-2-pentanone Propylbenzene 1,3,5-TMB 1,2,4-TMB

(µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3)

- 83,000 - - 19,000,000 - - - - - -

- 135,000 317,000 315,000 - - - - - - -

9.5 <3.0 9.7 4.5 <6.0 250 <2.3 <3.2 <3.9 4.7 18

10 <3.0 9.6 4.5 <6.0 250 <2.3 <3.2 <3.9 4.8 18

30 11 47 23 21 28 3.1 3.7 4.9 17 59

52 8.6 80 38 9.3 30 <2.5 <3.4 9.1 22 71

<4.3 <3.3 <3.8 <3.8 <6.6 <8.6 <2.6 <3.6 <4.3 <4.3 <4.3
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Attachment A 
Soil Vapor Laboratory Analytical Report 
and Data Quality Review 



Memorandum Environmental
Resources
Management

1777 Botelho Drive 
Suite 260 
Walnut Creek, CA  94596 
(925) 946-0455 
(925) 946-9968 (fax) 

To: Kimberly Lake 

From: Jackie Luta 

Date: 21 June 2006 

Subject: Data Review of UPRR Hookston Station Samples 
Collected 01 June 2006 

Project Number: 0020557.10

Data Package: Air Toxics Data Package 0606023 

The quality of the data was assessed and any necessary qualifiers were 
applied following the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review, October 1999. 

HOLDING TIME AND PRESERVATION EVALUATION 

The samples were prepared and analyzed within the method prescribed 
time period from the date of collection.  None of the data were qualified 
based on holding time exceedances. 

BLANK EVALUATION 

The method blank and trip blank sample results were nondetected for 
each of the target analytes.  The ambient air sample had no detections of 
target analytes.  No data required qualification based on blank results.

BLANK SPIKE EVALUATION 

The laboratory control sample (LCS) percent recoveries (%R) were within 
the laboratory’s limits of acceptance.  No data required qualification based 
on LCS recoveries.

SURROGATE SPIKE EVALUATION 

The surrogate recoveries were within acceptable limits.  No qualifications 
to the data were made.  The surrogate recoveries indicate minimal matrix 
interference in the samples. 



P A G E  2  

FIELD DUPLICATE EVALUATION 

One field duplicate sample was collected and submitted for analysis.
ERM calculated the RPDs between detected results.  The USEPA has not 
established control criteria for duplicate samples; therefore, sample data 
are not qualified on the basis of duplicate imprecision.  The RPDs were 
less than 10 percent, indicating sample homogeneity.  These RPDs are 
presented in Table 1. 

OVERALL ASSESSMENT 

No data required qualification or rejection.  All of the data can be used for 
decision-making purposes.  The quality of the data generated during this 
investigation is acceptable for the preparation of technically defensible 
documents.



Table 1

Field Duplicate Results and Calculated Relative Percent Differences

Hookston Station

Pleasant Hill, California

Report

Lab Package Sample ID Compound Sample Duplicate Limit Units RPD (%)

0606023 ASV-13 2-Propanol 250 250 7.8 µg/m3
0

0606023 ASV-13 m,p-Xylene 9.7 9.6 3.4 µg/m3
1.0

0606023 ASV-13 o-Xylene 4.5 4.5 3.4 µg/m3
0

0606023 ASV-13 4-Ethyltoluene 9.5 10 3.9 µg/m3
5.1

0606023 ASV-13 1,3,5-Trimethylbenzene 4.7 4.8 3.9 µg/m3
2.1

0606023 ASV-13 1,2,4-Trimethylbenzene 18 18 3.9 µg/m3
0

Key:

NC = Not calculated, one result was detected and the other result was nondetected

µg/m3 = Micrograms per cubic meter

RPD = Relative percent difference

Concentration

ERM Page 1 of 1  HOOKSTON STATION/0020557/21 JUNE 2006



AIR TOXICS LTD.@
AN ENVIRONMENTAL ANALYTICAL LABORATORY

Air Toxics Ltd. Introduces the Electronic Report

Thank you for choosing Air Toxics Ltd. To better serve our customers, we are providing your report by 

e-mail. This document is provided in Portable Document Format which can be viewed with Acrobat Reader 

by Adobe.

This electronic report includes the following:

• Work order Summary;

• Laboratory Narrative;

• Results; and

• Chain of Custody (copy).

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630

(916) 985-1000 .FAX (916) 985-1020

Hours 8:00 A.M to 6:00 P.M. Pacific



AIR TOXICS LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

@

Ms. Kimberly Lake

ERM-West

1777 Botelho Drive

Suite 260

Walnut Creek, CA  94596

WORK ORDER #: 0606023

CLIENT: BILL TO: 

PHONE:

Mr. Alan  Nye

Center for Toxicology and Environmental 

Health

615 West Markham Street

Little Rock, AR  72201

925-946-0455

925-946-9968

06/02/2006

DATE COMPLETED: 06/05/2006

P.O. # 0020557.10

PROJECT # 0020557.10 Hookston Station

Work Order Summary

FAX:

DATE RECEIVED:
CONTACT: Nicole Danbacher

NAMEFRACTION # TEST VAC./PRES.

RECEIPT

01A ASV-14 Modified TO-15 5.5 "Hg

02A Ambient Air 6-1-06 Modified TO-15 7.0 "Hg

02AA Ambient Air 6-1-06 Duplicate Modified TO-15 7.0 "Hg

03A ASV-15 Modified TO-15 6.0 "Hg

04A ASV-13 Modified TO-15 4.5 "Hg

05A ASV-13-DUP Modified TO-15 4.5 "Hg

06A Lab Blank Modified TO-15 NA

07A CCV Modified TO-15 NA

08A LCS Modified TO-15 NA

CERTIFIED BY:

Laboratory Director

DATE:

Name of Accrediting Agency: NELAP/Florida Department of Health, Scope of Application: Clean Air Act, 

Accreditation number: E87680, Effective date: 07/01/05, Expiration date: 06/30/06

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630

(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

06/05/06
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This report shall not be reproduced, except in full, without the written approval of Air Toxics Ltd.
Air Toxics Ltd. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certfication numbers:  CA NELAP - 02110CA, LA NELAP/LELAP- AI 30763, NJ NELAP - CA004

NY NELAP - 11291, UT NELAP - 9166389892



LABORATORY NARRATIVE
Modified TO-15

ERM-West
Workorder# 0606023

@AIR TOXICS LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

Five 6 Liter Summa Canister samples were received on June 02, 2006. The laboratory performed analysis

via modified EPA Method TO-15 using GC/MS in the full scan mode. The method involves concentrating up

to 0.2 liters of air. The concentrated aliquot is then flash vaporized and swept through a water management

system to remove water vapor. Following dehumidification, the sample passes directly into the GC/MS for

analysis.

Method modifications taken to run these samples are summarized in the below table. Specific project

requirements may over-ride the ATL modifications.

Requirement ATL  ModificationsTO-15

Daily CCV +- 30% Difference </= 30% Difference with two allowed out up to </=40%.; 

flag and narrate outliers

Sample collection media Summa canister ATL recommends use of summa canisters to insure data 

defensibility, but will report results from Tedlar bags at 

client request

Method Detection Limit Follow 40CFR Pt.136 

App. B

The MDL met all relevant requirements in Method TO-15 

(statistical MDL less than the LOQ). The concentration of 

the spiked replicate may have exceeded 10X the calculated 

MDL in some cases

Receiving Notes

The Chain of Custody was not relinquished properly.  The discrepancy was noted in the Sample Receipt 

Confirmation email/fax.

The reported LCS for each daily batch has been derived from more than one analytical file.

Analytical Notes

Eight qualifiers may have been used on the data analysis sheets and indicates as follows:

B - Compound present in laboratory blank greater than reporting limit (background subtraction not

performed).

J - Estimated value.

E - Exceeds instrument calibration range.

S - Saturated peak.

Q - Exceeds quality control limits.

U - Compound analyzed for but not detected above the reporting limit.

UJ- Non-detected compound associated with low bias in the CCV

N - The identification is based on presumptive evidence.

Definition of Data Qualifying Flags

Page  2 of 23



AN ENVIRONMENTAL ANALYTICAL LABORATORY

AIR TOXICS LTD.@
File extensions may have been used on the data analysis sheets and indicates

as follows:

a-File was requantified

b-File was quantified by a second column and detector

r1-File was requantified for the purpose of reissue

Page  3 of 23



MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

Summary of Detected Compounds

AIR TOXICS LTD.@ AN ENVIRONMENTAL ANALYTICAL LABORATORY

Client Sample ID: ASV-14

Lab ID#: 0606023-01A

(uG/m3)(uG/m3)(ppbv)(ppbv)Compound

AmountRpt. LimitAmountRpt. Limit

0.82 6.8 1.8 151,3-Butadiene

3.3 11 6.2 21Ethanol

3.3 52 7.8 120Acetone

3.3 11 8.1 282-Propanol

0.82 0.95 2.6 3.0Carbon Disulfide

0.82 7.4 2.9 26Hexane

0.82 9.8 2.4 292-Butanone (Methyl Ethyl Ketone)

0.82 1.0 2.4 3.1Tetrahydrofuran

0.82 0.89 2.8 3.0Cyclohexane

0.82 2.2 2.6 7.2Benzene

0.82 1.5 3.4 6.2Heptane

0.82 0.90 3.4 3.74-Methyl-2-pentanone

0.82 2.9 3.1 11Toluene

0.82 2.2 3.6 9.7Ethyl Benzene

0.82 11 3.6 47m,p-Xylene

0.82 5.4 3.6 23o-Xylene

0.82 0.99 4.0 4.9Propylbenzene

0.82 6.0 4.0 304-Ethyltoluene

0.82 3.4 4.0 171,3,5-Trimethylbenzene

0.82 12 4.0 591,2,4-Trimethylbenzene

Client Sample ID: Ambient Air 6-1-06

Lab ID#: 0606023-02A

No Detections Were Found.

Client Sample ID: Ambient Air 6-1-06 Duplicate

Lab ID#: 0606023-02AA

No Detections Were Found.

Client Sample ID: ASV-15

Lab ID#: 0606023-03A

(uG/m3)(uG/m3)(ppbv)(ppbv)Compound

AmountRpt. LimitAmountRpt. Limit

0.84 2.8 1.8 6.21,3-Butadiene

3.4 4.9 6.3 9.3Ethanol

Page  4 of 23



MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

Summary of Detected Compounds

AIR TOXICS LTD.@ AN ENVIRONMENTAL ANALYTICAL LABORATORY

Client Sample ID: ASV-15

Lab ID#: 0606023-03A

3.4 14 8.0 34Acetone

3.4 12 8.2 302-Propanol

0.84 8.0 3.0 28Hexane

0.84 1.4 2.5 4.22-Butanone (Methyl Ethyl Ketone)

0.84 2.3 3.2 8.6Toluene

0.84 2.9 3.6 13Ethyl Benzene

0.84 18 3.6 80m,p-Xylene

0.84 8.9 3.6 38o-Xylene

0.84 1.8 4.1 9.1Propylbenzene

0.84 11 4.1 524-Ethyltoluene

0.84 4.4 4.1 221,3,5-Trimethylbenzene

0.84 14 4.1 711,2,4-Trimethylbenzene

Client Sample ID: ASV-13

Lab ID#: 0606023-04A

(uG/m3)(uG/m3)(ppbv)(ppbv)Compound

AmountRpt. LimitAmountRpt. Limit

3.2 100 7.8 2502-Propanol

0.79 2.2 3.4 9.7m,p-Xylene

0.79 1.0 3.4 4.5o-Xylene

0.79 1.9 3.9 9.54-Ethyltoluene

0.79 0.95 3.9 4.71,3,5-Trimethylbenzene

0.79 3.6 3.9 181,2,4-Trimethylbenzene

Client Sample ID: ASV-13-DUP

Lab ID#: 0606023-05A

(uG/m3)(uG/m3)(ppbv)(ppbv)Compound

AmountRpt. LimitAmountRpt. Limit

3.2 100 7.8 2502-Propanol

0.79 2.2 3.4 9.6m,p-Xylene

0.79 1.0 3.4 4.5o-Xylene

0.79 2.0 3.9 104-Ethyltoluene

0.79 0.98 3.9 4.81,3,5-Trimethylbenzene

0.79 3.8 3.9 181,2,4-Trimethylbenzene
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@ AIR TOXICS LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

Client Sample ID: ASV-14

Lab ID#: 0606023-01A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

f060411File Name:

Dil. Factor: 1.64

Date of Collection:  6/1/06

Date of Analysis:  6/4/06 04:29 PM

(uG/m3)(uG/m3)(ppbv)(ppbv)Compound

AmountRpt. LimitAmountRpt. Limit

0.82 Not Detected 4.0 Not DetectedFreon 12

0.82 Not Detected 5.7 Not DetectedFreon 114

3.3 Not Detected 6.8 Not DetectedChloromethane

0.82 Not Detected 2.1 Not DetectedVinyl Chloride

0.82 6.8 1.8 151,3-Butadiene

0.82 Not Detected 3.2 Not DetectedBromomethane

0.82 Not Detected 2.2 Not DetectedChloroethane

0.82 Not Detected 4.6 Not DetectedFreon 11

3.3 11 6.2 21Ethanol

0.82 Not Detected 6.3 Not DetectedFreon 113

0.82 Not Detected 3.2 Not Detected1,1-Dichloroethene

3.3 52 7.8 120Acetone

3.3 11 8.1 282-Propanol

0.82 0.95 2.6 3.0Carbon Disulfide

3.3 Not Detected 10 Not Detected3-Chloropropene

0.82 Not Detected 2.8 Not DetectedMethylene Chloride

0.82 Not Detected 3.0 Not DetectedMethyl tert-butyl ether

0.82 Not Detected 3.2 Not Detectedtrans-1,2-Dichloroethene

0.82 7.4 2.9 26Hexane

0.82 Not Detected 3.3 Not Detected1,1-Dichloroethane

0.82 9.8 2.4 292-Butanone (Methyl Ethyl Ketone)

0.82 Not Detected 3.2 Not Detectedcis-1,2-Dichloroethene

0.82 1.0 2.4 3.1Tetrahydrofuran

0.82 Not Detected 4.0 Not DetectedChloroform

0.82 Not Detected 4.5 Not Detected1,1,1-Trichloroethane

0.82 0.89 2.8 3.0Cyclohexane

0.82 Not Detected 5.2 Not DetectedCarbon Tetrachloride

0.82 Not Detected 3.8 Not Detected2,2,4-Trimethylpentane

0.82 2.2 2.6 7.2Benzene

0.82 Not Detected 3.3 Not Detected1,2-Dichloroethane

0.82 1.5 3.4 6.2Heptane

0.82 Not Detected 4.4 Not DetectedTrichloroethene

0.82 Not Detected 3.8 Not Detected1,2-Dichloropropane

3.3 Not Detected 12 Not Detected1,4-Dioxane

0.82 Not Detected 5.5 Not DetectedBromodichloromethane

0.82 Not Detected 3.7 Not Detectedcis-1,3-Dichloropropene

0.82 0.90 3.4 3.74-Methyl-2-pentanone

0.82 2.9 3.1 11Toluene

0.82 Not Detected 3.7 Not Detectedtrans-1,3-Dichloropropene

0.82 Not Detected 4.5 Not Detected1,1,2-Trichloroethane
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@ AIR TOXICS LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

Client Sample ID: ASV-14

Lab ID#: 0606023-01A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

f060411File Name:

Dil. Factor: 1.64

Date of Collection:  6/1/06

Date of Analysis:  6/4/06 04:29 PM

(uG/m3)(uG/m3)(ppbv)(ppbv)Compound

AmountRpt. LimitAmountRpt. Limit

0.82 Not Detected 5.6 Not DetectedTetrachloroethene

3.3 Not Detected 13 Not Detected2-Hexanone

0.82 Not Detected 7.0 Not DetectedDibromochloromethane

0.82 Not Detected 6.3 Not Detected1,2-Dibromoethane (EDB)

0.82 Not Detected 3.8 Not DetectedChlorobenzene

0.82 2.2 3.6 9.7Ethyl Benzene

0.82 11 3.6 47m,p-Xylene

0.82 5.4 3.6 23o-Xylene

0.82 Not Detected 3.5 Not DetectedStyrene

0.82 Not Detected 8.5 Not DetectedBromoform

0.82 Not Detected 4.0 Not DetectedCumene

0.82 Not Detected 5.6 Not Detected1,1,2,2-Tetrachloroethane

0.82 0.99 4.0 4.9Propylbenzene

0.82 6.0 4.0 304-Ethyltoluene

0.82 3.4 4.0 171,3,5-Trimethylbenzene

0.82 12 4.0 591,2,4-Trimethylbenzene

0.82 Not Detected 4.9 Not Detected1,3-Dichlorobenzene

0.82 Not Detected 4.9 Not Detected1,4-Dichlorobenzene

0.82 Not Detected 4.2 Not Detectedalpha-Chlorotoluene

0.82 Not Detected 4.9 Not Detected1,2-Dichlorobenzene

3.3 Not Detected 24 Not Detected1,2,4-Trichlorobenzene

3.3 Not Detected 35 Not DetectedHexachlorobutadiene

Container Type: 6 Liter Summa Canister

Limits%RecoverySurrogates

Method

87 70-130Toluene-d8

100 70-1301,2-Dichloroethane-d4

100 70-1304-Bromofluorobenzene
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@ AIR TOXICS LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

Client Sample ID: Ambient Air 6-1-06

Lab ID#: 0606023-02A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

f060413File Name:

Dil. Factor: 1.75

Date of Collection:  6/1/06

Date of Analysis:  6/4/06 06:20 PM

(uG/m3)(uG/m3)(ppbv)(ppbv)Compound

AmountRpt. LimitAmountRpt. Limit

0.88 Not Detected 4.3 Not DetectedFreon 12

0.88 Not Detected 6.1 Not DetectedFreon 114

3.5 Not Detected 7.2 Not DetectedChloromethane

0.88 Not Detected 2.2 Not DetectedVinyl Chloride

0.88 Not Detected 1.9 Not Detected1,3-Butadiene

0.88 Not Detected 3.4 Not DetectedBromomethane

0.88 Not Detected 2.3 Not DetectedChloroethane

0.88 Not Detected 4.9 Not DetectedFreon 11

3.5 Not Detected 6.6 Not DetectedEthanol

0.88 Not Detected 6.7 Not DetectedFreon 113

0.88 Not Detected 3.5 Not Detected1,1-Dichloroethene

3.5 Not Detected 8.3 Not DetectedAcetone

3.5 Not Detected 8.6 Not Detected2-Propanol

0.88 Not Detected 2.7 Not DetectedCarbon Disulfide

3.5 Not Detected 11 Not Detected3-Chloropropene

0.88 Not Detected 3.0 Not DetectedMethylene Chloride

0.88 Not Detected 3.2 Not DetectedMethyl tert-butyl ether

0.88 Not Detected 3.5 Not Detectedtrans-1,2-Dichloroethene

0.88 Not Detected 3.1 Not DetectedHexane

0.88 Not Detected 3.5 Not Detected1,1-Dichloroethane

0.88 Not Detected 2.6 Not Detected2-Butanone (Methyl Ethyl Ketone)

0.88 Not Detected 3.5 Not Detectedcis-1,2-Dichloroethene

0.88 Not Detected 2.6 Not DetectedTetrahydrofuran

0.88 Not Detected 4.3 Not DetectedChloroform

0.88 Not Detected 4.8 Not Detected1,1,1-Trichloroethane

0.88 Not Detected 3.0 Not DetectedCyclohexane

0.88 Not Detected 5.5 Not DetectedCarbon Tetrachloride

0.88 Not Detected 4.1 Not Detected2,2,4-Trimethylpentane

0.88 Not Detected 2.8 Not DetectedBenzene

0.88 Not Detected 3.5 Not Detected1,2-Dichloroethane

0.88 Not Detected 3.6 Not DetectedHeptane

0.88 Not Detected 4.7 Not DetectedTrichloroethene

0.88 Not Detected 4.0 Not Detected1,2-Dichloropropane

3.5 Not Detected 13 Not Detected1,4-Dioxane

0.88 Not Detected 5.9 Not DetectedBromodichloromethane

0.88 Not Detected 4.0 Not Detectedcis-1,3-Dichloropropene

0.88 Not Detected 3.6 Not Detected4-Methyl-2-pentanone

0.88 Not Detected 3.3 Not DetectedToluene

0.88 Not Detected 4.0 Not Detectedtrans-1,3-Dichloropropene

0.88 Not Detected 4.8 Not Detected1,1,2-Trichloroethane
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@ AIR TOXICS LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

Client Sample ID: Ambient Air 6-1-06

Lab ID#: 0606023-02A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

f060413File Name:

Dil. Factor: 1.75

Date of Collection:  6/1/06

Date of Analysis:  6/4/06 06:20 PM

(uG/m3)(uG/m3)(ppbv)(ppbv)Compound

AmountRpt. LimitAmountRpt. Limit

0.88 Not Detected 5.9 Not DetectedTetrachloroethene

3.5 Not Detected 14 Not Detected2-Hexanone

0.88 Not Detected 7.4 Not DetectedDibromochloromethane

0.88 Not Detected 6.7 Not Detected1,2-Dibromoethane (EDB)

0.88 Not Detected 4.0 Not DetectedChlorobenzene

0.88 Not Detected 3.8 Not DetectedEthyl Benzene

0.88 Not Detected 3.8 Not Detectedm,p-Xylene

0.88 Not Detected 3.8 Not Detectedo-Xylene

0.88 Not Detected 3.7 Not DetectedStyrene

0.88 Not Detected 9.0 Not DetectedBromoform

0.88 Not Detected 4.3 Not DetectedCumene

0.88 Not Detected 6.0 Not Detected1,1,2,2-Tetrachloroethane

0.88 Not Detected 4.3 Not DetectedPropylbenzene

0.88 Not Detected 4.3 Not Detected4-Ethyltoluene

0.88 Not Detected 4.3 Not Detected1,3,5-Trimethylbenzene

0.88 Not Detected 4.3 Not Detected1,2,4-Trimethylbenzene

0.88 Not Detected 5.3 Not Detected1,3-Dichlorobenzene

0.88 Not Detected 5.3 Not Detected1,4-Dichlorobenzene

0.88 Not Detected 4.5 Not Detectedalpha-Chlorotoluene

0.88 Not Detected 5.3 Not Detected1,2-Dichlorobenzene

3.5 Not Detected 26 Not Detected1,2,4-Trichlorobenzene

3.5 Not Detected 37 Not DetectedHexachlorobutadiene

Container Type: 6 Liter Summa Canister

Limits%RecoverySurrogates

Method

86 70-130Toluene-d8

103 70-1301,2-Dichloroethane-d4

100 70-1304-Bromofluorobenzene
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@ AIR TOXICS LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

Client Sample ID: Ambient Air 6-1-06 Duplicate

Lab ID#: 0606023-02AA

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

f060417File Name:

Dil. Factor: 1.75

Date of Collection:  6/1/06

Date of Analysis:  6/4/06 09:04 PM

(uG/m3)(uG/m3)(ppbv)(ppbv)Compound

AmountRpt. LimitAmountRpt. Limit

0.88 Not Detected 4.3 Not DetectedFreon 12

0.88 Not Detected 6.1 Not DetectedFreon 114

3.5 Not Detected 7.2 Not DetectedChloromethane

0.88 Not Detected 2.2 Not DetectedVinyl Chloride

0.88 Not Detected 1.9 Not Detected1,3-Butadiene

0.88 Not Detected 3.4 Not DetectedBromomethane

0.88 Not Detected 2.3 Not DetectedChloroethane

0.88 Not Detected 4.9 Not DetectedFreon 11

3.5 Not Detected 6.6 Not DetectedEthanol

0.88 Not Detected 6.7 Not DetectedFreon 113

0.88 Not Detected 3.5 Not Detected1,1-Dichloroethene

3.5 Not Detected 8.3 Not DetectedAcetone

3.5 Not Detected 8.6 Not Detected2-Propanol

0.88 Not Detected 2.7 Not DetectedCarbon Disulfide

3.5 Not Detected 11 Not Detected3-Chloropropene

0.88 Not Detected 3.0 Not DetectedMethylene Chloride

0.88 Not Detected 3.2 Not DetectedMethyl tert-butyl ether

0.88 Not Detected 3.5 Not Detectedtrans-1,2-Dichloroethene

0.88 Not Detected 3.1 Not DetectedHexane

0.88 Not Detected 3.5 Not Detected1,1-Dichloroethane

0.88 Not Detected 2.6 Not Detected2-Butanone (Methyl Ethyl Ketone)

0.88 Not Detected 3.5 Not Detectedcis-1,2-Dichloroethene

0.88 Not Detected 2.6 Not DetectedTetrahydrofuran

0.88 Not Detected 4.3 Not DetectedChloroform

0.88 Not Detected 4.8 Not Detected1,1,1-Trichloroethane

0.88 Not Detected 3.0 Not DetectedCyclohexane

0.88 Not Detected 5.5 Not DetectedCarbon Tetrachloride

0.88 Not Detected 4.1 Not Detected2,2,4-Trimethylpentane

0.88 Not Detected 2.8 Not DetectedBenzene

0.88 Not Detected 3.5 Not Detected1,2-Dichloroethane

0.88 Not Detected 3.6 Not DetectedHeptane

0.88 Not Detected 4.7 Not DetectedTrichloroethene

0.88 Not Detected 4.0 Not Detected1,2-Dichloropropane

3.5 Not Detected 13 Not Detected1,4-Dioxane

0.88 Not Detected 5.9 Not DetectedBromodichloromethane

0.88 Not Detected 4.0 Not Detectedcis-1,3-Dichloropropene

0.88 Not Detected 3.6 Not Detected4-Methyl-2-pentanone

0.88 Not Detected 3.3 Not DetectedToluene

0.88 Not Detected 4.0 Not Detectedtrans-1,3-Dichloropropene

0.88 Not Detected 4.8 Not Detected1,1,2-Trichloroethane
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@ AIR TOXICS LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

Client Sample ID: Ambient Air 6-1-06 Duplicate

Lab ID#: 0606023-02AA

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

f060417File Name:

Dil. Factor: 1.75

Date of Collection:  6/1/06

Date of Analysis:  6/4/06 09:04 PM

(uG/m3)(uG/m3)(ppbv)(ppbv)Compound

AmountRpt. LimitAmountRpt. Limit

0.88 Not Detected 5.9 Not DetectedTetrachloroethene

3.5 Not Detected 14 Not Detected2-Hexanone

0.88 Not Detected 7.4 Not DetectedDibromochloromethane

0.88 Not Detected 6.7 Not Detected1,2-Dibromoethane (EDB)

0.88 Not Detected 4.0 Not DetectedChlorobenzene

0.88 Not Detected 3.8 Not DetectedEthyl Benzene

0.88 Not Detected 3.8 Not Detectedm,p-Xylene

0.88 Not Detected 3.8 Not Detectedo-Xylene

0.88 Not Detected 3.7 Not DetectedStyrene

0.88 Not Detected 9.0 Not DetectedBromoform

0.88 Not Detected 4.3 Not DetectedCumene

0.88 Not Detected 6.0 Not Detected1,1,2,2-Tetrachloroethane

0.88 Not Detected 4.3 Not DetectedPropylbenzene

0.88 Not Detected 4.3 Not Detected4-Ethyltoluene

0.88 Not Detected 4.3 Not Detected1,3,5-Trimethylbenzene

0.88 Not Detected 4.3 Not Detected1,2,4-Trimethylbenzene

0.88 Not Detected 5.3 Not Detected1,3-Dichlorobenzene

0.88 Not Detected 5.3 Not Detected1,4-Dichlorobenzene

0.88 Not Detected 4.5 Not Detectedalpha-Chlorotoluene

0.88 Not Detected 5.3 Not Detected1,2-Dichlorobenzene

3.5 Not Detected 26 Not Detected1,2,4-Trichlorobenzene

3.5 Not Detected 37 Not DetectedHexachlorobutadiene

Container Type: 6 Liter Summa Canister

Limits%RecoverySurrogates

Method

85 70-130Toluene-d8

100 70-1301,2-Dichloroethane-d4

100 70-1304-Bromofluorobenzene
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@ AIR TOXICS LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

Client Sample ID: ASV-15

Lab ID#: 0606023-03A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

f060414File Name:

Dil. Factor: 1.68

Date of Collection:  6/1/06

Date of Analysis:  6/4/06 07:00 PM

(uG/m3)(uG/m3)(ppbv)(ppbv)Compound

AmountRpt. LimitAmountRpt. Limit

0.84 Not Detected 4.2 Not DetectedFreon 12

0.84 Not Detected 5.9 Not DetectedFreon 114

3.4 Not Detected 6.9 Not DetectedChloromethane

0.84 Not Detected 2.1 Not DetectedVinyl Chloride

0.84 2.8 1.8 6.21,3-Butadiene

0.84 Not Detected 3.3 Not DetectedBromomethane

0.84 Not Detected 2.2 Not DetectedChloroethane

0.84 Not Detected 4.7 Not DetectedFreon 11

3.4 4.9 6.3 9.3Ethanol

0.84 Not Detected 6.4 Not DetectedFreon 113

0.84 Not Detected 3.3 Not Detected1,1-Dichloroethene

3.4 14 8.0 34Acetone

3.4 12 8.2 302-Propanol

0.84 Not Detected 2.6 Not DetectedCarbon Disulfide

3.4 Not Detected 10 Not Detected3-Chloropropene

0.84 Not Detected 2.9 Not DetectedMethylene Chloride

0.84 Not Detected 3.0 Not DetectedMethyl tert-butyl ether

0.84 Not Detected 3.3 Not Detectedtrans-1,2-Dichloroethene

0.84 8.0 3.0 28Hexane

0.84 Not Detected 3.4 Not Detected1,1-Dichloroethane

0.84 1.4 2.5 4.22-Butanone (Methyl Ethyl Ketone)

0.84 Not Detected 3.3 Not Detectedcis-1,2-Dichloroethene

0.84 Not Detected 2.5 Not DetectedTetrahydrofuran

0.84 Not Detected 4.1 Not DetectedChloroform

0.84 Not Detected 4.6 Not Detected1,1,1-Trichloroethane

0.84 Not Detected 2.9 Not DetectedCyclohexane

0.84 Not Detected 5.3 Not DetectedCarbon Tetrachloride

0.84 Not Detected 3.9 Not Detected2,2,4-Trimethylpentane

0.84 Not Detected 2.7 Not DetectedBenzene

0.84 Not Detected 3.4 Not Detected1,2-Dichloroethane

0.84 Not Detected 3.4 Not DetectedHeptane

0.84 Not Detected 4.5 Not DetectedTrichloroethene

0.84 Not Detected 3.9 Not Detected1,2-Dichloropropane

3.4 Not Detected 12 Not Detected1,4-Dioxane

0.84 Not Detected 5.6 Not DetectedBromodichloromethane

0.84 Not Detected 3.8 Not Detectedcis-1,3-Dichloropropene

0.84 Not Detected 3.4 Not Detected4-Methyl-2-pentanone

0.84 2.3 3.2 8.6Toluene

0.84 Not Detected 3.8 Not Detectedtrans-1,3-Dichloropropene

0.84 Not Detected 4.6 Not Detected1,1,2-Trichloroethane
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@ AIR TOXICS LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

Client Sample ID: ASV-15

Lab ID#: 0606023-03A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

f060414File Name:

Dil. Factor: 1.68

Date of Collection:  6/1/06

Date of Analysis:  6/4/06 07:00 PM

(uG/m3)(uG/m3)(ppbv)(ppbv)Compound

AmountRpt. LimitAmountRpt. Limit

0.84 Not Detected 5.7 Not DetectedTetrachloroethene

3.4 Not Detected 14 Not Detected2-Hexanone

0.84 Not Detected 7.2 Not DetectedDibromochloromethane

0.84 Not Detected 6.4 Not Detected1,2-Dibromoethane (EDB)

0.84 Not Detected 3.9 Not DetectedChlorobenzene

0.84 2.9 3.6 13Ethyl Benzene

0.84 18 3.6 80m,p-Xylene

0.84 8.9 3.6 38o-Xylene

0.84 Not Detected 3.6 Not DetectedStyrene

0.84 Not Detected 8.7 Not DetectedBromoform

0.84 Not Detected 4.1 Not DetectedCumene

0.84 Not Detected 5.8 Not Detected1,1,2,2-Tetrachloroethane

0.84 1.8 4.1 9.1Propylbenzene

0.84 11 4.1 524-Ethyltoluene

0.84 4.4 4.1 221,3,5-Trimethylbenzene

0.84 14 4.1 711,2,4-Trimethylbenzene

0.84 Not Detected 5.0 Not Detected1,3-Dichlorobenzene

0.84 Not Detected 5.0 Not Detected1,4-Dichlorobenzene

0.84 Not Detected 4.3 Not Detectedalpha-Chlorotoluene

0.84 Not Detected 5.0 Not Detected1,2-Dichlorobenzene

3.4 Not Detected 25 Not Detected1,2,4-Trichlorobenzene

3.4 Not Detected 36 Not DetectedHexachlorobutadiene

Container Type: 6 Liter Summa Canister

Limits%RecoverySurrogates

Method

85 70-130Toluene-d8

103 70-1301,2-Dichloroethane-d4

100 70-1304-Bromofluorobenzene
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@ AIR TOXICS LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

Client Sample ID: ASV-13

Lab ID#: 0606023-04A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

f060415File Name:

Dil. Factor: 1.58

Date of Collection:  6/1/06

Date of Analysis:  6/4/06 07:43 PM

(uG/m3)(uG/m3)(ppbv)(ppbv)Compound

AmountRpt. LimitAmountRpt. Limit

0.79 Not Detected 3.9 Not DetectedFreon 12

0.79 Not Detected 5.5 Not DetectedFreon 114

3.2 Not Detected 6.5 Not DetectedChloromethane

0.79 Not Detected 2.0 Not DetectedVinyl Chloride

0.79 Not Detected 1.7 Not Detected1,3-Butadiene

0.79 Not Detected 3.1 Not DetectedBromomethane

0.79 Not Detected 2.1 Not DetectedChloroethane

0.79 Not Detected 4.4 Not DetectedFreon 11

3.2 Not Detected 6.0 Not DetectedEthanol

0.79 Not Detected 6.0 Not DetectedFreon 113

0.79 Not Detected 3.1 Not Detected1,1-Dichloroethene

3.2 Not Detected 7.5 Not DetectedAcetone

3.2 100 7.8 2502-Propanol

0.79 Not Detected 2.5 Not DetectedCarbon Disulfide

3.2 Not Detected 9.9 Not Detected3-Chloropropene

0.79 Not Detected 2.7 Not DetectedMethylene Chloride

0.79 Not Detected 2.8 Not DetectedMethyl tert-butyl ether

0.79 Not Detected 3.1 Not Detectedtrans-1,2-Dichloroethene

0.79 Not Detected 2.8 Not DetectedHexane

0.79 Not Detected 3.2 Not Detected1,1-Dichloroethane

0.79 Not Detected 2.3 Not Detected2-Butanone (Methyl Ethyl Ketone)

0.79 Not Detected 3.1 Not Detectedcis-1,2-Dichloroethene

0.79 Not Detected 2.3 Not DetectedTetrahydrofuran

0.79 Not Detected 3.8 Not DetectedChloroform

0.79 Not Detected 4.3 Not Detected1,1,1-Trichloroethane

0.79 Not Detected 2.7 Not DetectedCyclohexane

0.79 Not Detected 5.0 Not DetectedCarbon Tetrachloride

0.79 Not Detected 3.7 Not Detected2,2,4-Trimethylpentane

0.79 Not Detected 2.5 Not DetectedBenzene

0.79 Not Detected 3.2 Not Detected1,2-Dichloroethane

0.79 Not Detected 3.2 Not DetectedHeptane

0.79 Not Detected 4.2 Not DetectedTrichloroethene

0.79 Not Detected 3.6 Not Detected1,2-Dichloropropane

3.2 Not Detected 11 Not Detected1,4-Dioxane

0.79 Not Detected 5.3 Not DetectedBromodichloromethane

0.79 Not Detected 3.6 Not Detectedcis-1,3-Dichloropropene

0.79 Not Detected 3.2 Not Detected4-Methyl-2-pentanone

0.79 Not Detected 3.0 Not DetectedToluene

0.79 Not Detected 3.6 Not Detectedtrans-1,3-Dichloropropene

0.79 Not Detected 4.3 Not Detected1,1,2-Trichloroethane

Page  14 of 23



@ AIR TOXICS LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

Client Sample ID: ASV-13

Lab ID#: 0606023-04A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

f060415File Name:

Dil. Factor: 1.58

Date of Collection:  6/1/06

Date of Analysis:  6/4/06 07:43 PM

(uG/m3)(uG/m3)(ppbv)(ppbv)Compound

AmountRpt. LimitAmountRpt. Limit

0.79 Not Detected 5.4 Not DetectedTetrachloroethene

3.2 Not Detected 13 Not Detected2-Hexanone

0.79 Not Detected 6.7 Not DetectedDibromochloromethane

0.79 Not Detected 6.1 Not Detected1,2-Dibromoethane (EDB)

0.79 Not Detected 3.6 Not DetectedChlorobenzene

0.79 Not Detected 3.4 Not DetectedEthyl Benzene

0.79 2.2 3.4 9.7m,p-Xylene

0.79 1.0 3.4 4.5o-Xylene

0.79 Not Detected 3.4 Not DetectedStyrene

0.79 Not Detected 8.2 Not DetectedBromoform

0.79 Not Detected 3.9 Not DetectedCumene

0.79 Not Detected 5.4 Not Detected1,1,2,2-Tetrachloroethane

0.79 Not Detected 3.9 Not DetectedPropylbenzene

0.79 1.9 3.9 9.54-Ethyltoluene

0.79 0.95 3.9 4.71,3,5-Trimethylbenzene

0.79 3.6 3.9 181,2,4-Trimethylbenzene

0.79 Not Detected 4.8 Not Detected1,3-Dichlorobenzene

0.79 Not Detected 4.8 Not Detected1,4-Dichlorobenzene

0.79 Not Detected 4.1 Not Detectedalpha-Chlorotoluene

0.79 Not Detected 4.7 Not Detected1,2-Dichlorobenzene

3.2 Not Detected 23 Not Detected1,2,4-Trichlorobenzene

3.2 Not Detected 34 Not DetectedHexachlorobutadiene

Container Type: 6 Liter Summa Canister

Limits%RecoverySurrogates

Method

84 70-130Toluene-d8

102 70-1301,2-Dichloroethane-d4

100 70-1304-Bromofluorobenzene
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@ AIR TOXICS LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

Client Sample ID: ASV-13-DUP

Lab ID#: 0606023-05A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

f060416File Name:

Dil. Factor: 1.58

Date of Collection:  6/1/06

Date of Analysis:  6/4/06 08:22 PM

(uG/m3)(uG/m3)(ppbv)(ppbv)Compound

AmountRpt. LimitAmountRpt. Limit

0.79 Not Detected 3.9 Not DetectedFreon 12

0.79 Not Detected 5.5 Not DetectedFreon 114

3.2 Not Detected 6.5 Not DetectedChloromethane

0.79 Not Detected 2.0 Not DetectedVinyl Chloride

0.79 Not Detected 1.7 Not Detected1,3-Butadiene

0.79 Not Detected 3.1 Not DetectedBromomethane

0.79 Not Detected 2.1 Not DetectedChloroethane

0.79 Not Detected 4.4 Not DetectedFreon 11

3.2 Not Detected 6.0 Not DetectedEthanol

0.79 Not Detected 6.0 Not DetectedFreon 113

0.79 Not Detected 3.1 Not Detected1,1-Dichloroethene

3.2 Not Detected 7.5 Not DetectedAcetone

3.2 100 7.8 2502-Propanol

0.79 Not Detected 2.5 Not DetectedCarbon Disulfide

3.2 Not Detected 9.9 Not Detected3-Chloropropene

0.79 Not Detected 2.7 Not DetectedMethylene Chloride

0.79 Not Detected 2.8 Not DetectedMethyl tert-butyl ether

0.79 Not Detected 3.1 Not Detectedtrans-1,2-Dichloroethene

0.79 Not Detected 2.8 Not DetectedHexane

0.79 Not Detected 3.2 Not Detected1,1-Dichloroethane

0.79 Not Detected 2.3 Not Detected2-Butanone (Methyl Ethyl Ketone)

0.79 Not Detected 3.1 Not Detectedcis-1,2-Dichloroethene

0.79 Not Detected 2.3 Not DetectedTetrahydrofuran

0.79 Not Detected 3.8 Not DetectedChloroform

0.79 Not Detected 4.3 Not Detected1,1,1-Trichloroethane

0.79 Not Detected 2.7 Not DetectedCyclohexane

0.79 Not Detected 5.0 Not DetectedCarbon Tetrachloride

0.79 Not Detected 3.7 Not Detected2,2,4-Trimethylpentane

0.79 Not Detected 2.5 Not DetectedBenzene

0.79 Not Detected 3.2 Not Detected1,2-Dichloroethane

0.79 Not Detected 3.2 Not DetectedHeptane

0.79 Not Detected 4.2 Not DetectedTrichloroethene

0.79 Not Detected 3.6 Not Detected1,2-Dichloropropane

3.2 Not Detected 11 Not Detected1,4-Dioxane

0.79 Not Detected 5.3 Not DetectedBromodichloromethane

0.79 Not Detected 3.6 Not Detectedcis-1,3-Dichloropropene

0.79 Not Detected 3.2 Not Detected4-Methyl-2-pentanone

0.79 Not Detected 3.0 Not DetectedToluene

0.79 Not Detected 3.6 Not Detectedtrans-1,3-Dichloropropene

0.79 Not Detected 4.3 Not Detected1,1,2-Trichloroethane
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@ AIR TOXICS LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

Client Sample ID: ASV-13-DUP

Lab ID#: 0606023-05A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

f060416File Name:

Dil. Factor: 1.58

Date of Collection:  6/1/06

Date of Analysis:  6/4/06 08:22 PM

(uG/m3)(uG/m3)(ppbv)(ppbv)Compound

AmountRpt. LimitAmountRpt. Limit

0.79 Not Detected 5.4 Not DetectedTetrachloroethene

3.2 Not Detected 13 Not Detected2-Hexanone

0.79 Not Detected 6.7 Not DetectedDibromochloromethane

0.79 Not Detected 6.1 Not Detected1,2-Dibromoethane (EDB)

0.79 Not Detected 3.6 Not DetectedChlorobenzene

0.79 Not Detected 3.4 Not DetectedEthyl Benzene

0.79 2.2 3.4 9.6m,p-Xylene

0.79 1.0 3.4 4.5o-Xylene

0.79 Not Detected 3.4 Not DetectedStyrene

0.79 Not Detected 8.2 Not DetectedBromoform

0.79 Not Detected 3.9 Not DetectedCumene

0.79 Not Detected 5.4 Not Detected1,1,2,2-Tetrachloroethane

0.79 Not Detected 3.9 Not DetectedPropylbenzene

0.79 2.0 3.9 104-Ethyltoluene

0.79 0.98 3.9 4.81,3,5-Trimethylbenzene

0.79 3.8 3.9 181,2,4-Trimethylbenzene

0.79 Not Detected 4.8 Not Detected1,3-Dichlorobenzene

0.79 Not Detected 4.8 Not Detected1,4-Dichlorobenzene

0.79 Not Detected 4.1 Not Detectedalpha-Chlorotoluene

0.79 Not Detected 4.7 Not Detected1,2-Dichlorobenzene

3.2 Not Detected 23 Not Detected1,2,4-Trichlorobenzene

3.2 Not Detected 34 Not DetectedHexachlorobutadiene

Container Type: 6 Liter Summa Canister

Limits%RecoverySurrogates

Method

85 70-130Toluene-d8

101 70-1301,2-Dichloroethane-d4

101 70-1304-Bromofluorobenzene
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@ AIR TOXICS LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

Client Sample ID: Lab Blank

Lab ID#: 0606023-06A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

f060405File Name:

Dil. Factor: 1.00

Date of Collection: NA 

Date of Analysis:  6/4/06 12:01 PM

(uG/m3)(uG/m3)(ppbv)(ppbv)Compound

AmountRpt. LimitAmountRpt. Limit

0.50 Not Detected 2.5 Not DetectedFreon 12

0.50 Not Detected 3.5 Not DetectedFreon 114

2.0 Not Detected 4.1 Not DetectedChloromethane

0.50 Not Detected 1.3 Not DetectedVinyl Chloride

0.50 Not Detected 1.1 Not Detected1,3-Butadiene

0.50 Not Detected 1.9 Not DetectedBromomethane

0.50 Not Detected 1.3 Not DetectedChloroethane

0.50 Not Detected 2.8 Not DetectedFreon 11

2.0 Not Detected 3.8 Not DetectedEthanol

0.50 Not Detected 3.8 Not DetectedFreon 113

0.50 Not Detected 2.0 Not Detected1,1-Dichloroethene

2.0 Not Detected 4.8 Not DetectedAcetone

2.0 Not Detected 4.9 Not Detected2-Propanol

0.50 Not Detected 1.6 Not DetectedCarbon Disulfide

2.0 Not Detected 6.3 Not Detected3-Chloropropene

0.50 Not Detected 1.7 Not DetectedMethylene Chloride

0.50 Not Detected 1.8 Not DetectedMethyl tert-butyl ether

0.50 Not Detected 2.0 Not Detectedtrans-1,2-Dichloroethene

0.50 Not Detected 1.8 Not DetectedHexane

0.50 Not Detected 2.0 Not Detected1,1-Dichloroethane

0.50 Not Detected 1.5 Not Detected2-Butanone (Methyl Ethyl Ketone)

0.50 Not Detected 2.0 Not Detectedcis-1,2-Dichloroethene

0.50 Not Detected 1.5 Not DetectedTetrahydrofuran

0.50 Not Detected 2.4 Not DetectedChloroform

0.50 Not Detected 2.7 Not Detected1,1,1-Trichloroethane

0.50 Not Detected 1.7 Not DetectedCyclohexane

0.50 Not Detected 3.1 Not DetectedCarbon Tetrachloride

0.50 Not Detected 2.3 Not Detected2,2,4-Trimethylpentane

0.50 Not Detected 1.6 Not DetectedBenzene

0.50 Not Detected 2.0 Not Detected1,2-Dichloroethane

0.50 Not Detected 2.0 Not DetectedHeptane

0.50 Not Detected 2.7 Not DetectedTrichloroethene

0.50 Not Detected 2.3 Not Detected1,2-Dichloropropane

2.0 Not Detected 7.2 Not Detected1,4-Dioxane

0.50 Not Detected 3.4 Not DetectedBromodichloromethane

0.50 Not Detected 2.3 Not Detectedcis-1,3-Dichloropropene

0.50 Not Detected 2.0 Not Detected4-Methyl-2-pentanone

0.50 Not Detected 1.9 Not DetectedToluene

0.50 Not Detected 2.3 Not Detectedtrans-1,3-Dichloropropene

0.50 Not Detected 2.7 Not Detected1,1,2-Trichloroethane
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@ AIR TOXICS LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

Client Sample ID: Lab Blank

Lab ID#: 0606023-06A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

f060405File Name:

Dil. Factor: 1.00

Date of Collection: NA 

Date of Analysis:  6/4/06 12:01 PM

(uG/m3)(uG/m3)(ppbv)(ppbv)Compound

AmountRpt. LimitAmountRpt. Limit

0.50 Not Detected 3.4 Not DetectedTetrachloroethene

2.0 Not Detected 8.2 Not Detected2-Hexanone

0.50 Not Detected 4.2 Not DetectedDibromochloromethane

0.50 Not Detected 3.8 Not Detected1,2-Dibromoethane (EDB)

0.50 Not Detected 2.3 Not DetectedChlorobenzene

0.50 Not Detected 2.2 Not DetectedEthyl Benzene

0.50 Not Detected 2.2 Not Detectedm,p-Xylene

0.50 Not Detected 2.2 Not Detectedo-Xylene

0.50 Not Detected 2.1 Not DetectedStyrene

0.50 Not Detected 5.2 Not DetectedBromoform

0.50 Not Detected 2.4 Not DetectedCumene

0.50 Not Detected 3.4 Not Detected1,1,2,2-Tetrachloroethane

0.50 Not Detected 2.4 Not DetectedPropylbenzene

0.50 Not Detected 2.4 Not Detected4-Ethyltoluene

0.50 Not Detected 2.4 Not Detected1,3,5-Trimethylbenzene

0.50 Not Detected 2.4 Not Detected1,2,4-Trimethylbenzene

0.50 Not Detected 3.0 Not Detected1,3-Dichlorobenzene

0.50 Not Detected 3.0 Not Detected1,4-Dichlorobenzene

0.50 Not Detected 2.6 Not Detectedalpha-Chlorotoluene

0.50 Not Detected 3.0 Not Detected1,2-Dichlorobenzene

2.0 Not Detected 15 Not Detected1,2,4-Trichlorobenzene

2.0 Not Detected 21 Not DetectedHexachlorobutadiene

Container Type: NA - Not Applicable

Limits%RecoverySurrogates

Method

86 70-130Toluene-d8

102 70-1301,2-Dichloroethane-d4

102 70-1304-Bromofluorobenzene
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@ AIR TOXICS LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

Client Sample ID: CCV

Lab ID#: 0606023-07A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

f060402File Name:

Dil. Factor: 1.00

Date of Collection: NA 

Date of Analysis:  6/4/06 09:47 AM

%RecoveryCompound

112Freon 12

114Freon 114

128Chloromethane

105Vinyl Chloride

1001,3-Butadiene

114Bromomethane

107Chloroethane

113Freon 11

104Ethanol

108Freon 113

1051,1-Dichloroethene

96Acetone

1072-Propanol

101Carbon Disulfide

983-Chloropropene

108Methylene Chloride

99Methyl tert-butyl ether

102trans-1,2-Dichloroethene

99Hexane

1041,1-Dichloroethane

1032-Butanone (Methyl Ethyl Ketone)

105cis-1,2-Dichloroethene

112Tetrahydrofuran

114Chloroform

1071,1,1-Trichloroethane

99Cyclohexane

113Carbon Tetrachloride

1022,2,4-Trimethylpentane

94Benzene

1141,2-Dichloroethane

104Heptane

108Trichloroethene

1021,2-Dichloropropane

991,4-Dioxane

110Bromodichloromethane

101cis-1,3-Dichloropropene

1014-Methyl-2-pentanone

98Toluene

111trans-1,3-Dichloropropene

1091,1,2-Trichloroethane
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@ AIR TOXICS LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

Client Sample ID: CCV

Lab ID#: 0606023-07A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

f060402File Name:

Dil. Factor: 1.00

Date of Collection: NA 

Date of Analysis:  6/4/06 09:47 AM

%RecoveryCompound

112Tetrachloroethene

1082-Hexanone

120Dibromochloromethane

1111,2-Dibromoethane (EDB)

110Chlorobenzene

106Ethyl Benzene

113m,p-Xylene

105o-Xylene

109Styrene

127Bromoform

114Cumene

1071,1,2,2-Tetrachloroethane

108Propylbenzene

1094-Ethyltoluene

1061,3,5-Trimethylbenzene

1061,2,4-Trimethylbenzene

1091,3-Dichlorobenzene

1101,4-Dichlorobenzene

109alpha-Chlorotoluene

1101,2-Dichlorobenzene

951,2,4-Trichlorobenzene

105Hexachlorobutadiene

Container Type: NA - Not Applicable

Limits%RecoverySurrogates

Method

92 70-130Toluene-d8

105 70-1301,2-Dichloroethane-d4

103 70-1304-Bromofluorobenzene
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@ AIR TOXICS LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

Client Sample ID: LCS

Lab ID#: 0606023-08A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

f060403File Name:

Dil. Factor: 1.00

Date of Collection: NA 

Date of Analysis:  6/4/06 10:30 AM

%RecoveryCompound

104Freon 12

109Freon 114

122Chloromethane

98Vinyl Chloride

971,3-Butadiene

112Bromomethane

104Chloroethane

109Freon 11

101Ethanol

103Freon 113

1011,1-Dichloroethene

93Acetone

1002-Propanol

103Carbon Disulfide

1073-Chloropropene

105Methylene Chloride

93Methyl tert-butyl ether

99trans-1,2-Dichloroethene

97Hexane

1001,1-Dichloroethane

962-Butanone (Methyl Ethyl Ketone)

101cis-1,2-Dichloroethene

102Tetrahydrofuran

109Chloroform

1011,1,1-Trichloroethane

94Cyclohexane

106Carbon Tetrachloride

1082,2,4-Trimethylpentane

93Benzene

1111,2-Dichloroethane

100Heptane

107Trichloroethene

1011,2-Dichloropropane

961,4-Dioxane

99Bromodichloromethane

80cis-1,3-Dichloropropene

944-Methyl-2-pentanone

95Toluene

109trans-1,3-Dichloropropene

1071,1,2-Trichloroethane
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@ AIR TOXICS LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY

Client Sample ID: LCS

Lab ID#: 0606023-08A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

f060403File Name:

Dil. Factor: 1.00

Date of Collection: NA 

Date of Analysis:  6/4/06 10:30 AM

%RecoveryCompound

111Tetrachloroethene

1012-Hexanone

109Dibromochloromethane

1081,2-Dibromoethane (EDB)

107Chlorobenzene

110Ethyl Benzene

105m,p-Xylene

91o-Xylene

113Styrene

109Bromoform

118Cumene

1061,1,2,2-Tetrachloroethane

114Propylbenzene

1114-Ethyltoluene

941,3,5-Trimethylbenzene

751,2,4-Trimethylbenzene

1101,3-Dichlorobenzene

1121,4-Dichlorobenzene

109alpha-Chlorotoluene

1121,2-Dichlorobenzene

1151,2,4-Trichlorobenzene

113Hexachlorobutadiene

Container Type: NA - Not Applicable

Limits%RecoverySurrogates

Method

93 70-130Toluene-d8

104 70-1301,2-Dichloroethane-d4

100 70-1304-Bromofluorobenzene
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Appendix C 
Chemical Oxidation Treatability Study



Memorandum Environmental
Resources
Management

1777 Botelho Drive 
Suite 260 
Walnut Creek, CA  94596 
(925) 946-0455 
(925) 946-9968 (fax) 

A member of the Environmental 

Resources Management Group 

To: Project File 

From: Arun Chemburkar 

Date: 31 May 2006 

Subject: Chemical Oxidation Treatability Study for 
UPRR/Helix, Pleasant Hill, California 

This memorandum is intended to accompany and summarize the 22 
December 2003 letter report Chemical Oxidation Treatability Study for 
UPRR/Helix, Pleasant Hill, California produced by ERM’s Remediation 
Technology Center (RTC) in Lawrenceville, New Jersey. 

To evaluate the effectiveness of chemical oxidation using permanganate 
and persulfate in treating site soils, RTC analyzed two composite samples 
(designated “shallow” and “deep”), in late 2003.  Specifically the bench-
scale tests evaluated the soil permanganate demand and the amount of 
persulfate consumed by the samples. A sample of each of the composites 
was also sent to Severn Trent Laboratories in West Sacramento, California 
for total organic carbon and volatile organic compound analyses. 

The shallow soil composite, collected from depths representative of the A-
Zone aquifer, exhibited a “moderate” total permanganate demand (4 to 7 
pounds per cubic yard [lb/yd3]).  The shallow soil composite consumed 
only 15 to 17%, (5X and 20X concentrations, respectively), of the initial 
persulfate concentrations during the 14-day test.  This relates to a 
persulfate demand of 6 to 27 lb/yd3.

The deep soil composite, collected from depths representative of the B-
Zone aquifer, exhibited a “low” total permanganate demand, (0.5 to 1 
lb/yd3).  As with the shallow sample, the deep soil composite consumed 
only 15 to 17% of the initial persulfate concentrations during the 14-day 
test.  This consumption rate relates to a persulfate demand of 6 to 28 
lb/yd3.

Based on the significantly greater amount necessary to treat a given soil 
volume and the increased cost per pound of persulfate, permanganate is 
the preferred oxidant for implementing a chemical oxidation remediation 
for ground water treatment at the site. 



 

22 December 2003 

Reference:  0011397 

 
Mr. Arun Chemburkar 
ERM-West, Inc. 
1777 Botelho Drive, Suite 260 
Walnut Creek, CA  94596 
 

Re:  Chemical Oxidation Treatability Study for UPRR/Helix, 
Pleasant Hill, California 

Dear Mr. Chemburkar, 

This letter report presents the findings of the recent chemical oxidation 
treatability study performed on VOC-contaminated soils collected from the 
Hookston Station Site in Pleasant Hill, California.  The study was designed 
to evaluate the total soil permanganate demand and the amount of 
persulfate consumed by each of two soil samples. 

SUPPLY OF SITE SOILS 
 
Site soil samples arrived at ERM’s Remediation Technology Center (RTC) in 
Lawrenceville, New Jersey on 3 October 2003.  Five soil samples arrived in 
good condition, were logged in, and were designated as follows: 
 

• 08190-01:  B-68-17.5-18.5; 

• 08190-02:  MW-13B-23; 

• 08190-03:  B-68-53; 

• 08190-04:  MW-12B-18.5; and 

• 08190-05:  MW-12B-53. 
 
All samples were stored refrigerated until used.   

TREATABILITY STUDY 
 
The study consisted of three phases of work as described in the sections that 
follow. 

Environmental  
Resources 
Management 
 
250 Phillips Blvd, Suite 280 
Ewing New Jersey 08618 
609-895-0050 
609-895-0111 (fax) 
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Phase I:  Initial Characterization 

The five soil samples were combined into two separate composites, 
designated as “shallow” and “deep.”  The shallow composite was made up 
from B-68-17.5-18.5, MW-13B-23, and MW-12B-18.5.  The deep composite 
was made up from B-68-53 and MW-12B-53.   

Each of the composite soils was constructed by adding the individual soils 
to a large bucket, mixing them together by hand until they appeared 
homogeneous, and then removing any large debris that was present.  A 
sample from each of the composite soils was submitted to Severn Trent 
Laboratories (STL) in West Sacramento, California, for Total Organic 
Carbon (TOC) and VOC analyses.  The results of these tests are shown in 
Table 1.  

The VOC concentrations were needed to determine the stoichiometric 
demand of the chlorinated solvents present in each soil composite for 
persulfate treatment.  Because no VOCs were detected in either composite 
soil, an “assumed” total VOC concentration of 75 mg/kg was used to 
calculate the mass of persulfate to add in the Persulfate Soil Consumption 
Test.  The ERM-West project manager discussed and approved this 
assumed total VOC concentration. 

Phase II:  Total Soil Permanganate Demand 
 
In addition to reacting with many hazardous chemicals, permanganate will 
react with many organic and inorganic materials naturally present in site 
soils.  If the concentrations of these non-target oxidizable materials are very 
high, large amounts of oxidant will be required for field treatment, resulting 
in high full-scale implementation costs.  The soil demand test is designed to 
evaluate the oxidant demand exerted by site soils. 

The test was individually performed on each composite soil by adding 25 
grams of wet-weight processed soil to each of ten 50-ml centrifuge tubes.  
Increasing volumes (20 µL to 10 mL) of a stock 5% potassium permanganate 
solution and distilled water were added to each tube to bring the total 
liquid volume in each tube to approximately 40 mL.  The ten tubes made up 
a concentration series ranging from 1 to 500 mg of potassium permanganate 
per tube; each tube in the series contained twice the permanganate 
concentration of the preceding tube.  In addition, a “Control” tube was 
constructed containing only soil and distilled water.  All tubes were 
incubated at room temperature (approximately 20°C) in the laboratory. 
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All centrifuge tubes were manually mixed over the 15-day reaction period 
(18 November to 3 December 2003).  At that time, the color of the liquid in 
each tube was visually determined and recorded.  For each composite, the 
pH and ORP of the tubes which bracketed the tube with the lowest residual 
concentration of permanganate were also measured and recorded. 

Solutions containing residual permanganate were pink to purple in color, 
while solutions in which the starting mass of permanganate had been 
essentially depleted were colorless.  The actual total soil permanganate 
demand concentration lies between the tube with highest concentration of 
exhausted permanganate and the tube with the lowest concentration of 
residual permanganate.  The results of the permanganate demand tests for 
the composite soils are shown in Table 2.   

Shallow Composite:  The soil permanganate demand is between 1.4 and 2.6 
g/kg.  Based on comparisons with similar oxidant demand tests, this soil 
would be considered to exhibit a “moderate” total permanganate demand.  
This result is consistent with the relatively moderate TOC concentration of 
the processed soil. 

Scaled up, the permanganate demand would theoretically correspond to the 
need for approximately 4 to 7 pounds of permanganate per cubic yard of 
soil treated.  These calculations were made assuming a soil porosity of 30% 
and a bulk density of 2,700 lb/yd3. 

Deep Composite: The soil permanganate demand is between 0.17 and 0.35 
g/kg.  Based on comparisons with similar oxidant demand tests, this soil 
would be considered to exhibit a “low” total permanganate demand.  This 
result is consistent with the low TOC concentration of the processed soil. 

Scaled up, the permanganate demand would theoretically correspond to the 
need for approximately 0.5 to 1 pound of permanganate per cubic yard of 
soil treated.  These calculations were made assuming a soil porosity of 30% 
and a bulk density of 2,700 lb/yd3.   

Phase III:  Persulfate Soil Consumption Test 
 
The test was individually performed on each of the two composites by 
adding 200 g of wet-weight processed soil to each of three 500-mL 
centrifuge bottles.  The Control bottle then received 300 mL of distilled 
water, was sealed, and shaken by hand to mix.  One reaction bottle then 
received 3 g of sodium persulfate to achieve an oxidant mass equal to five 
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times the stoichiometric demand of the “assumed concentration” of 
contaminants.  The second reaction bottle received 12 g of sodium 
persulfate to achieve a 20 times excess mass of oxidant.  Each of these two 
reaction bottles then received an iron catalyst at 100 mg/Kg.  The bottles 
were then filled with 300 mL of distilled water, capped, and shaken by hand 
to mix. 
 
The six bottles were placed on a shaker table to mix over the 14-day reaction 
period (19 November to 3 December 2003).  After seven days of treatment 
(26 November 2003), the bottles were removed from the shaker table, and 
the slurries were analyzed for pH, ORP, and residual persulfate.  The bottles 
were then returned to the shaker table to complete the reaction period.  On 
Day 14 (03 December 2003), the six bottles were again removed from the 
shaker table and the slurries were analyzed for pH, ORP, and residual 
persulfate.  Results from this test are shown in Table 3. 

Shallow Composite:  After a 14-day reaction period, residual persulfate 
was detected in both the 5X and 20X excess reaction samples.  The percent 
loss of the 5X excess reaction sample was 14.94%, and the 20X excess 
reaction showed a 16.52% loss.  On a mass consumed per mass of soil 
treated basis, the 5X composite exhibited a total demand of approximately 2 
grams of persulfate per kilogram of wet-weight soil, while the 20X 
composite exhibited a total demand of approximately 10 grams per 
kilogram. 

These rates of persulfate loss were deemed to be relatively “low,” and 
indicate that a significant concentration of residual persulfate would be 
expected to exist in site soils after a contact time of two weeks.  The residual 
persulfate would be available for continued chemical oxidation of such soils 
and/or provide oxidation potential as the oxidant is diluted and moves 
down gradient with the groundwater flow. 

Deep Composite:  After a 14-day reaction period, residual persulfate was 
detected in both the 5X and 20X excess reaction samples.  The percent loss 
of the 5X excess reaction sample was 14.94%, and the 20X excess reaction 
showed a 17.31% loss.  On a mass consumed per mass of soil treated basis, 
the 5X composite exhibited a total demand of approximately 2 grams of 
persulfate per kilogram of wet-weight soil, while the 20X composite 
exhibited a total demand of approximately 10.5 grams per kilogram. 

These rates of persulfate loss were deemed to be relatively “low,” and 
indicate that a significant concentration of residual persulfate would be 
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expected to exist in site soils after a contact time of two weeks.  The residual 
persulfate would be available for continued chemical oxidation of such soils 
and/or provide oxidation potential as the oxidant is diluted and moves 
down gradient with the groundwater flow. 

CONCLUSIONS 

The following conclusions can be drawn from the results of this treatability 
study: 

• The “Shallow” soil composite exhibited a total permanganate demand of 
1.4 to 2.6 g/kg, a range considered to be “moderate” based on the results 
of many such tests;   

• The “Shallow” soil composite consumed a relatively low percentage of 
the starting persulfate concentration during the two week test (15 to 
17%, respectively, with a 5X and 20X stoichiometric excess).  The 5X and 
20X composite soils exhibited a total demand of approximately 2 and 10 
grams of persulfate per kilogram of wet-weight soil, respectively; 

• The “Deep” soil composite exhibited a total permanganate demand of 
0.17 to 0.35 g/kg, a range considered to be “low;” and 

• The “Deep” soil composite consumed a relatively low percentage of the 
starting persulfate concentration during the two week test (15 to 17%, 
respectively, with a 5X and 20X stoichiometric excess).  The 5X and 20X 
composite soils exhibited a total demand of approximately 2 and 10.5 
grams of persulfate per kilogram of wet-weight soil, respectively 

The representativeness of the soil samples supplied for use in the demand 
tests should be carefully considered when interpreting the laboratory 
results.  This is especially true when composite, rather than discrete samples 
are tested.  Results from soils not “typical” of those at the site to be treated 
can result in significant under or over statement of the true soil oxidant 
demands.  Field pilot testing can be used to verify the bench-scale results 
and to provide data valid for process scale-up.   

Since both permanganate and persulfate are successful in oxidizing 
chloroethenes, the choice between the oxidants typically centers around two 
key issues:  (1) economics of use, and (2) ease of implementation.  For 
economics of use, the total oxidant demand numbers can be compared to 
provide an initial evaluation of cost-effectiveness.  For ease of 
implementation, permanganate treatment is in general superior to 
persulfate oxidation because permanganate solutions are chemically stable, 
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react without the need for catalysts, and the pink to purple color of these 
solutions is helpful in easily determining whether the oxidant is present or 
not. 

The shallow composite soils exhibited an extrapolated total permanganate 
demand of 4 to 7 pounds of permanganate per cubic yard of soil treated, 
while the total persulfate demand ranged from approximately 6 pounds of 
persulfate per cubic yard at 5X stoichiometry to 27 pounds of persulfate per 
cubic yard at 20X stoichiometry.  Assuming that these demand numbers are 
accurate, permanganate treatment is cheaper than persulfate treatment on 
chemical cost per cubic yard of treated soil basis. 

The deep composite soils exhibited an extrapolated total permanganate 
demand of only 0.5 to 1 pound of permanganate per cubic yard of soil 
treated, while the total persulfate demand ranged from approximately 6 
pounds of persulfate per cubic yard at 5X stoichiometry to 28 pounds of 
persulfate per cubic yard at 20X stoichiometry.  Assuming that these 
demand numbers are accurate, permanganate treatment is cheaper than 
persulfate treatment on chemical cost per cubic yard of treated soil basis. 

In addition to the favorable reagent cost, permanganate treatment is both 
simpler to implement and more likely to behave in a predictable manner in 
the field. 

Should you have any questions about the study or need additional 
information, please feel free to contact me at 609-895-0050. 

 

Sincerely, 

 
 
Richard A. Brown 
 
 

 



Table 1.  Initial Characterization Results
Hookston Station 
Pleasant Hill, CA

16-Dec-03

1-A.  Shallow Composite

Analyte
Concentration

(mg/kg)

Total Organic Carbon (TOC) 1,720

VOCs ND*

*Not detected

1-B.  Deep Composite

Analyte
Concentration

(mg/kg)

Total Organic Carbon (TOC) 455

VOCs ND*

*Not detected



Table 2.  Total Soil Permanganate Demand
Hookston Station
Pleasant Hill, CA

16-Dec-03

2-A.  Shallow Composite

Theoretical

Permanganate Load

(mg/kg of

wet-weight soil)

Actual

Permanganate Load

(mg/kg of

wet-weight soil)

Observed

Supernatent

Color

Observed

ORP

(mV)

Observed

pH

Permanganate

Demand

(g/kg of

wet weight soil)

Permanganate

Demand

(lbs/yd
3
 soil)*

20,000 21,054 Purple NA** NA < 21 < 57
10,000 10,523 Purple NA NA < 11 < 28
5,000 5,266 Purple 659.2 7.5 < 5 < 14
2,500 2,570 Pink 582.5 7.9 < 2.6 < 6.9
1,250 1,397 Clear 534.3 8.6 > 1.4 > 3.8
625 714 Clear NA NA > 0.71 > 1.9
313 351 Clear NA NA > 0.35 > 0.95
156 157 Clear NA NA > 0.16 > 0.42
78 81 Clear NA NA > 0.081 > 0.22
39 52 Clear NA NA > 0.052 > 0.14

*Assumes a 30% porosity and a soil bulk density of 100 lbs/ft3

**NA = Not Analyzed

2-B.  Deep Composite

Theoretical

Permanganate Load

(mg/kg of

wet-weight soil)

Actual

Permanganate Load

(mg/kg of

wet-weight soil)

Observed

Supernatent

Color

Observed

ORP

(mV)

Observed

pH

Permanganate

Demand

(g/kg of

wet weight soil)

Permanganate

Demand

(lbs/yd
3
 soil)*

20,000 20,974 Purple NA** NA < 21 < 57
10,000 10,539 Purple NA NA < 11 < 28
5,000 5,261 Purple NA NA < 5 < 14
2,500 2,583 Purple NA NA < 2.6 < 7.0
1,250 1,402 Purple 627.5 7.9 < 1.4 < 3.8
625 695 Purple 586.1 8.3 < 0.70 < 1.9
313 354 Lt. Pink 542.3 8.5 < 0.35 < 0.96
156 165 Clear 598.5 8.8 > 0.17 > 0.45
78 77 Clear NA NA > 0.077 > 0.21
39 40 Clear NA NA > 0.040 > 0.11

*Assumes a 30% porosity and a soil bulk density of 100 lbs/ft3

**NA = Not Analyzed



Table 3.  Persulfate Soil Consumption Test
Hookston Station 
Pleasant Hill, CA

16-Dec-03

3-A.  "Time = 7 Days" Results

Sample pH ORP

Initial

Oxidant
(mg/L)

Residual

Oxidant
(mg/L)

Percent

Loss

Persulfate

Demand
(g/kg)*

Persulfate

Demand

(lb/yd3 soil)**

Shallow Composite 5X 7.4 602.1 10,000 8,821 11.8 1.8 4.8

Deep Composite 5X 7.6 611.3 10,000 8,506 14.9 2.2 6.1

Shallow Composite 20X 7.2 691.7 40,000 33,392 16.5 9.9 26.8

Deep Composite 20X 7.0 690.4 40,000 34,337 14.2 8.5 22.9

*Wet-weight soil

**Assumes a 30% porosity and a soil bulk density of 100 lbs/ft3

3-B.  "Time = 14 Days" Results

Sample pH ORP

Initial

Oxidant
(mg/L)

Residual

Oxidant
(mg/L)

Percent

Loss

Persulfate

Demand
(g/kg)*

Persulfate

Demand

(lb/yd3 soil)**

Shallow Composite 5X 7.5 613.0 10,000 8,506 14.9 2.2 6.1

Deep Composite 5X 7.5 642.4 10,000 8,506 14.9 2.2 6.1

Shallow Composite 20X 7.2 652.1 40,000 33,392 16.5 9.9 26.8

Deep Composite 20X 7.0 666.9 40,000 33,077 17.3 10.4 28.0

*Wet-weight soil

**Assumes a 30% porosity and a soil bulk density of 100 lbs/ft3


